Abstract-We examine how income shocks affect the suicide rate in Indonesia. We use a difference-in-differences approach, exploiting the cash transfer's nationwide rollout, and corroborate the findings using a randomized experiment. Our estimates show that the cash transfers reduce the yearly suicide rate by 0.36 per 100,000 people, corresponding to an 18% decrease. Moreover, a different type of income shock, variability in agricultural productivity, also affects the suicide rate. The cash transfer program reduces the causal impact of the agricultural productivity shocks, suggesting an important role for policy interventions. Finally, we provide evidence for depression as a psychological mechanism.
I. Introduction
S UICIDE is a pressing public health concern, causing 800,000 deaths per year globally (WHO, 2014) . Suicidal behavior is one of the leading causes of death for people with severe mental illness (Hawton et al., 2013) . While the effects of economic conditions on mental health and depression are well established (Baird, McIntosh, & Özler, 2011; Haushofer & Shapiro, 2016) , little is known about the causal effect of economic well-being on suicidal behavior. More specifically, no causal evidence exists that examines whether positive income shocks, such as poverty alleviation programs, can decrease suicides.
It is difficult to credibly quantify the impact of improved economic well-being and, in particular, poverty alleviation programs on suicide rates. First, it is challenging to find suicide data at sufficiently low levels of geographic disaggregation to ensure statistical power. Second, the timing and geographic placement of large government programs are usually endogenous, and even if small-scale programs demonstrate causality, external validity concerns predominate (Deaton, 2010; Allcott, 2015) .
Our data and empirical setting address these difficulties. We focus on Indonesia, the world's fourth most populous country. We leverage unique Indonesian village-level census data from 2000 to 2014 and use several identification strategies to examine the causal effect of income shocks: The first is a conditional cash transfer program, Program Keluarga Harapan (PKH), which provides households with yearly cash transfers worth about 10% of their pretreatment annual consumption over six years. Using a difference-in-differences specification, we estimate the effect of the program's nationwide rollout. The program targeted subdistricts with high levels of poverty rates, sufficient supply-side health, and educational institutions and was launched in 2007 when it covered 13% of Indonesian subdistricts in seven provinces. The program was widely expanded, reaching 57% of subdistricts across all 33 provinces in 2013. We use two stages of the rollout as identifying variation: the first stage of subdistricts that received the treatment from 2007 to 2011 and the second stage of subdistricts that received the treatment in 2012 and 2013 . We also analyze a randomized controlled trial of the same program. Second, we exploit plausibly exogenous agricultural productivity shocks, using rainfall variation, and examine whether the effects of the cash transfer vary systematically with these agricultural productivity shocks.
We establish several novel facts regarding the relationship between economic well-being and suicides. Our first finding is that both the cash transfer's rollout and the randomized cash transfer cause a large reduction of suicides. Our main specification suggests that an average per capita transfer of US $22.45 targeted at the poorest 10% of households causes a decrease in the suicide rate by approximately 0.36 suicides per 100,000 population per year. This corresponds to a reduction of the suicide rate by approximately 18% relative to the mean suicide rate (in 2011 and 2014) of two suicides per 100,000 in control subdistricts. Second, we show that agricultural productivity shocks, proxied by rainfall, significantly affect the incidence of suicide. A 1 standard deviation increase in rainfall increases yearly per capita consumption by $21.60 and decreases the number of suicides per 100,000 inhabitants by approximately 0.08, corresponding to a reduction of 6% relative to the average suicide rate in Indonesia between 2000 and 2014. For the subsamples affected by the income shocks, our calculations suggest that per-dollar effects on suicides identified using rainfall are significantly smaller than those from cash transfers. Third, we establish that cash transfers lower suicides most strongly in subdistricts experiencing negative agricultural productivity shocks. This is consistent with social welfare programs mitigating the adverse effects of negative economic shocks.
Finally, we provide evidence that income shocks may ignite suicidal behavior by affecting people's mental health. The medical literature suggests that stress (Mann et al., 1999) and mental illness, such as depression, are major causes of suicides (Boldrini & Mann, 2015) . We use panel data from the Indonesian Family Life Survey to show that agricultural 906 THE REVIEW OF ECONOMICS AND STATISTICS productivity shocks causally affect farmers' mental health. A 1 standard deviation increase in subdistrict-level rainfall increases consumption by approximately 7% and reduces depression by 0.12 of a standard deviation. Moreover, the relationship between rainfall and depression is absent for nonfarmers, indicating that the effects of rainfall operate through an economic channel.
We contribute to the literature on how economic and social circumstances affect suicides (Becker & Woessmann, 2018; Campaniello, Diasakos, & Mastrobuoni, 2017; Cutler, Glaeser, & Norberg, 2001; Daly, Wilson, & Johnson, 2013; Ludwig, Marcotte, & Norberg, 2009; Stevenson & Wolfers, 2006) . Concurrent work by Carleton (2017) shows that across Indian states, for temperatures above 20
• C, a 1 • C rise causes roughly seventy suicides per day, particularly during the agricultural growing season.
1 Our evidence supports the view that the positive effects of the cash transfer program on recipients' mental health (Haushofer & Shapiro, 2016) outweigh negative spillovers of such programs (Baird et al., 2013) .
Our paper also contributes to the literature on poverty, income shocks, and mental health, the last of which is usually measured through self-reported scales (Adhvaryu, Fenske, & Nyshadham, 2019; Baicker et al., 2013; Cesarini et al., 2015; Das et al., 2007; Devoto et al., 2012; Friedman & Thomas, 2009; Gardner & Oswald, 2007; Kling, Liebman, & Katz, 2007; Kuhn et al., 2011; Persson & Rossin-Slater, 2018) . In particular, previous papers examine the effects of randomized cash transfers on mental health through survey questions (Baird, De Hoop, & Özler, 2013; Paxson & Schady, 2007 ). An exception is Haushofer and Shapiro (2016) , who show that large, unconditional cash transfers can reduce cortisol levels, consistent with self-reported reductions in stress.
Our study advances the literature on poverty and mental health in three ways. First, we provide the first causal evidence on whether positive income shocks and, in particular, government poverty alleviation programs, reduce suicides. Second, unlike previous evidence on income shocks and mental health which mostly relies on small-scale experiments, we use both a large-scale nationwide rollout of a conditional cash transfer program and a randomized evaluation of the same program. Finally, we provide the first evidence on the interaction between social welfare programs and agricultural productivity shocks on mental health, underlining the potential of government programs to alleviate negative consequences of adverse economic shocks.
We proceed as follows. In section II, we outline a conceptual framework and describe the data and the cash transfer program. In section III, we present our identification strategies and describe our results using both the cash transfer and agricultural productivity shocks. In section IV, we examine mechanisms underlying our estimated treatment effects by employing microdata on depression. In section V, we discuss effect sizes and conclude in section VI.
II. Conceptual Framework, Context, and Data
In this section we describe the conceptual framework, the main features of the conditional cash transfer program, the suicide data, and the construction of the subdistrict panel. Finally, we report some basic descriptive statistics about Indonesian suicide rates.
A. Conceptual Framework
What are the theoretical links between economic wellbeing and suicides? Previous psychiatric disorders are the most important factor in explaining death by suicide; 90% of those who committed suicide had such a disorder (Cavanagh et al., 2003) . Hawton et al. (2013) claim that specific mental health problems, such as depression, are mainly responsible for the decision to commit suicide. Poverty and negative economic shocks are also associated with mental health disorders and depression in particular (Haushofer & Fehr, 2014; McInerney, Mellor, & Nicholas, 2013; Schilbach, Schofield, & Mullainathan, 2016) . Negative life experiences, such as loss of income and job loss, have also been identified as risk factors for suicide.
2
Stress is a likely mechanism at play, as suicide risk is correlated with abnormal cortisol concentrations and a maladaptive cortisol response to stress (O'Connor & Nock, 2014) . This is in line with psychological models of suicide, which emphasize that preexisting medical conditions coupled with stress lead to suicidal behavior (Mann et al., 1999) .
3
The main object of interest in this paper is to understand how economic shocks affect the suicide rate. Positive economic shocks could affect the suicide rate directly by mitigating the consequences of negative life experiences or through improvements in mental health. In section IV, we provide suggestive evidence in support of mental health as a channel by analyzing the relationship between economic shocks and depression.
Functional form. Our data and setting allow us to provide evidence on the functional form of the relationship between the suicide rate and income. Models of reference-dependent preferences predict declining effects of permanent income shocks over time as individuals' reference points adapt to the income level. 4 Indeed, previous evidence suggests that the effects of permanent improvements in economic circumstances on self-reported mental well-being decline over time as individuals adapt to their new economic situation (Frederick & Loewenstein, 1999; Galiani, Gertler, & Undurraga, 2018) . We test the predictions of models of reference dependence by analyzing the dynamic treatment effects over the program duration of six years.
If the marginal impact of income on the suicide rate decreases in income, then we expect a convex relationship between the suicide rate and income. In this case, the impact of a positive income shock should be larger if the recipients of the shock are poorer to begin with. If the relationship is linear, there should be no heterogeneity by initial poverty levels. We test the implications of different functional forms by analyzing treatment heterogeneity of the cash transfer program by the extent of initial poverty, as proxied by agricultural productivity shocks. We also use microdata to test whether the effects of agricultural productivity shocks on depression depend on initial poverty as proxied by pretreatment percapita household consumption.
Types of income shocks. Different types of income shocks may have different quantitative impacts on the suicide rate. The effect of an income shock likely depends on its effect on expected lifetime income and the uncertainty about lifetime income, that is, its current consumption value. Therefore, predictable and regular cash transfers should have larger per dollar impacts on the suicide rate than unpredictable agricultural income shocks, a prediction we test in this paper.
B. The Conditional Cash Transfer Program
We use the Program Keluarga Harapan (PKH) conditional cash transfer program to analyze the impact on suicide rates (Banerjee et al., 2017; Cahyadi et al., 2018; World Bank, 2011) . A pilot version of the PKH was introduced in 2007 for 600,000 households, and the program was then expanded to cover 5.2 million households in 2014 with a target of 10 million recipients in 2018 (World Bank, 2017) . The introduction of the PKH program was part of a wider effort to reform the Indonesian social security system. In 2005 the Indonesian government removed universal fuel subsidies. To alleviate the immediate inflationary shock for poor and near-poor households, the government introduced an unconditional cash transfer program covering 19 million households from 2005 to 2006. Furthermore, existing large-scale social assistance programs, such as rice subsidies for poor households (Beras untuk Rakyat Miskin, or Raskin) and subsidized health insurance for the poor (Asuransi Kesehatan Miskin, Askeskin), were expanded. The PKH program was introduced in 2007 after the unconditional cash transfer ended to provide more targeted assistance to the poorest households (World Bank, 2012) . 5 5 PKH's coverage is significantly below of that of the other social benefit programs, but due to its targeted nature, the World Bank considers it one PKH was designed to improve poor households' health and education through a cash transfer, conditional on their participation in health and education services (World Bank, 2011) . The intervention's size was substantial: households annually received between $39 and $220 (all amounts in U.S. dollars). The average received amount constituted about 10% of pre-PKH yearly household expenditure ($80.82 at 2005 prices) between 2007 (World Bank, 2011 , 2017 . Households were part of the PKH program for up to six years.
The total cost of the PKH program from 2007 to 2014 was around $716 million at 2005 prices. In total, there were 7.6 million household-years of cash transfer such that the average expenditure per household-year was $94.00 (World Bank, 2017) . According to the 2011 village census, the average household size in Indonesia in 2011 was 3.6 individuals, which implies an expenditure of $26.11 per treated individual and year. Subtracting administrative overhead, households received $22.45 per capita on average.
Geographic rollout of program. In section IIIA, we exploit two stages of the rollout of the PKH program as identifying variation for the difference-in-differences estimation: the first stage of subdistricts that received the treatment from 2007 to 2011 and the second stage of subdistricts that received the treatment in 2012 and 2013. The program was first implemented as a pilot program in 2007 in seven provinces: West Java, East Java, North Sulawesi, Gorontalo, East Nusa Tenggara (NTT), West Sumatra, and DKI Jakarta. These provinces are quite diverse in terms of their poverty levels and other economic and geographic characteristics. Because the program's focus is on poverty alleviation, upper-income quintile districts were initially excluded from PKH eligibility, based on an index considering poverty rates, malnutrition, and schooling records. 6 Most of the 2007 rollout of the program was randomized among selected eligible districts.
From 2008 to 2010, the program maintained its pilot status but was expanded in the following provinces: Nanggroe Aceh Darussalam, North Sumatra, Banten, South Kalimanten, West Nusa Tenggara, and the Yogyakarta Special Region. Since 2010 the Secretariat of the National Team for the Acceleration of Poverty Reduction (TNP2K), at the Office of the Vice-President, has been promoting the nationwide expansion of PKH leading to all Indonesian provinces being covered by 2012. Of the subdistricts included in our analysis, the PKH program covered about 13% of all Indonesian subdistricts when it started in 2007. By 2013, 57% of all Indonesian subdistricts in our sample were in receipt of the program.
At the macrolevel, targets for overall recipient numbers and total expenditure were set at the national level, which determined the overall speed of the rollout. At the microlevel, of the most effective Indonesian social assistance programs (World Bank, 2017) . 6 Districts receiving the rural community-driven development project were eligible for the community cash transfer program (PNPM Generasi) and therefore were ineligible for the PKH program during the pilot operation. target subdistricts were determined in cooperation with provincial and district governments that made recommendations. The final decisions took into account three main factors: subdistrict poverty levels, existence of the necessary supplyside institutions (e.g. educational institutions and health centers), and the willingness of local partners to cooperate.
Randomized experiment. In section IIIB, we use a subsample of subdistricts in which the treatment status was randomly assigned and formed the basis for the World Bank's evaluation of the program (World Bank, 2011) . A total of 736 subdistricts were included in the sample, with 438 subdistricts randomized to the treatment group (Cahyadi et al., 2018) . Of these, we observe treatment assignment for the 360 subdistricts that were randomly chosen for data collection by the World Bank (180 treatment, 180 control). Political pressures and a consequent unexpected program expansion in East Java resulted in deviations of the realized allocation from the intended one.
7 To deal with this contamination, we use the original treatment assignment to measure the conditional cash transfer program's impact on suicide.
Beneficiary selection. At the subdistrict level, the cash transfer program was offered to a list of eligible households that satisfied both demographic and economic requirements. A 2005 census from a national unconditional cash transfer program was initially used to construct the list of eligible households per village. Approximately 30% to 40% of beneficiaries from the unconditional cash transfer program were not included in the list of eligible households.
8 Based on this list of households, demographic data were used to identify eligible households that fulfilled one of the following program criteria: (a) households with pregnant and/or lactating women, (b) households with children aged 0 to 15 years, and (c) households with children aged 16 to 18 years who had not yet completed nine years of basic education. However, only the subset of eligible households with the lowest predicted consumption were included in the program. In the end, approximately 10% of households received the program. The classification was based on proxy-means tests of all households on the list of eligibles to identify program beneficiaries. The proxy-means tests consisted of 29 variables, including housing characteristics, education levels, sources of fuel, employment information, and access to health and education services. 7 In particular, 37 of the 360 subdistricts that were supposed to be part of the control group received PKH funds before 2011. Moreover, for a very few subdistricts, the program started in 2008 or 2009 rather than in 2007. Bias might result from this contamination, since it is possible that unobserved factors within the contaminated subdistricts also affected household responses. The contamination increased further, leading to 30% of control subdistricts receiving the program by 2014.
8 Statistics Indonesia also conducted additional interviews in targeted subdistricts to identify newly poor households in an attempt to minimize exclusion errors.
C. Data
We use the censuses of all Indonesian villages (PODES) from 2000, 2003, 2005, 2011, and 2014 to examine the PKH program's effect on suicide rates. The PODES data cover all 80,000 villages in Indonesia. In the village census, village heads report village characteristics, such as population size, the presence of health and educational institutions, and the percentage of farmers. We use the PODES census data to construct the main outcome measure of interest: the number of suicides per 100,000 inhabitants at the subdistrict level. For the years 2000, 2003, and 2005 (all prior to the cash transfer program), we use the number of villages with at least one suicide per 100,000 inhabitants as a proxy for the actual suicide rate. For the PODES 2011 data, we directly use the number of suicides per 100,000 inhabitants at the subdistrict level. And we define the suicide rate in 2014 as the number of suicides and suicide attempts per 100,000 inhabitants.
We also construct a measure of the suicide rate for which the definition does not vary across years (except for 2014 when the question included suicide attempts). Specifically, we extrapolate the expected suicide rate from the subdistrict mean of village-level occurrences of at least one suicide. This requires two assumptions: (a) we assume that suicides are Poisson distributed and (b) suicides in all villages of the same subdistrict are independent and have the same Poisson parameter λ. Under these assumptions, we can use the mean incidence of at least one suicide (s) to calculate the expected number of suicides E v (s) in a given village as
9 To calculate the expected number of suicides at the subdistrict level, we multiply E v (s) by the number of villages in a subdistrict. We validate this measure with data on the actual number of suicides in the years 2011 and 2014 and find a correlation of ρ = 0.95. Moreover, in section IIID, we show that our results are robust to using different outcome measures.
9 This is derived from the cumulative distribution function of the Poisson distribution:
. We observe the fraction of villages with 0 reported suicides, which gives a subdistrict-specific estimate of CDF (0). Expressed as a fraction of villages with at least one suicide, we get CDF (0) = 1 −s. Using the functional form of the Poisson distribution, we obtain E v (s) = λ = − ln (1 −s). There is one subdistrict in 2014 where all villages have at least one suicide or suicide attempt. For this observation, we use the average subdistrict λ over the preceding four census waves.
According to the WHO Health Data repository, the agestandardized suicide rate in Indonesia stood at around 3 per 100,000 in 2015. This seems relatively well aligned with our data, where we find mean raw suicide rates of approximately 2 per 100,000 at the subdistrict level in 2011 and 2014. 10 Indonesia has low suicide rates from an international perspective. In a WHO world-wide ranking of all nations by suicide rates, Indonesia ranked 173 out of 183 nations. This low baseline suicide rate could imply stronger social norms against suicides in Indonesia. These norms might not only affect the level of the suicide rate, but also the elasticity of suicides with respect to economic shocks. However, it is theoretically unclear how these norms would affect the relationship between the suicide rate and economic circumstances. On the one hand, decisions to commit suicide might be more marginal than in other countries, that is, a small improvement in economic circumstances could prevent more suicides. On the other hand, it is possible that because of the strong stigma, noneconomic factors play a more important role for suicides in Indonesia.
Subdistrict panel construction. Since our key identifying variation is at the subdistrict level, we aggregate our village panel at the subdistrict level and collapse our observations at the subdistrict boundaries from 2000. We use these subdistrict boundaries as 2000 is the first year for which suicide data are available.
11 For practical reasons we construct our panel at the subdistrict level as the number of administrative units in Indonesia substantially increased over time.
12 In the experimental sample, there are 314 subdistricts according to 2000 boundary definitions. In our analysis, we make use of only 310 subdistricts for which we can construct a crosswalk between 2000 and 2014. For the rollout of the program and the analysis of agricultural productivity shocks (presented in section IIID), we employ the universe of Indonesian subdistricts for which we could construct a consistent panel between 2000 and 2014. We were able to construct such a panel for 3,138 out of all 3,928 subdistricts according to 2000 boundary definitions. The panel's construction was based on a subdistrict-level crosswalk for the period 2000 to 2014. Owing to the subdistrict splits, there are 1,485 cases 10 The slight discrepancy between those numbers can be explained by the fact that the WHO estimates are model based and only partially take into account microdata on suicides in Indonesia. 11 We use 2000 borders to provide a consistent interpretation of coefficients for all our subdistrict-level specifications. Furthermore, using subdistrict border definitions from after 2000 would complicate both the presentation of pretrends and the analysis of interactions between agricultural productivity shocks and cash transfers (presented in sections IIIA and IIIF). We show that our results are robust to using the 2006 subdistrict borders (tables A.8 and A.14 in the online appendix).
12 Decentralization reforms beginning from 1998 significantly increased the proliferation of administrative units. For example, the number of districts increased from 302 in 1999 to more than 500 in 2014 (Bazzi & Gudgeon, 2018) . The number of subdistricts increased from about 3,000 in the late 1990s to approximately 7,000 in 2014. Constructing a crosswalk at the village level is particularly challenging and would necessarily result in a large number of incorrect matches over time. This would substantially increase the measurement error of outcomes.
in which a subdistrict split from 2000 to 2014. If only part of the 2000 subdistrict received the cash transfer in a given year, we define the treatment indicator as the fraction of new subdistricts receiving the PKH program. When we drop the observations with partially treated origin subdistricts, our estimated treatment effects barely change (see tables A.6 and A.12).
Descriptives and correlates of suicide rates. Table 1 displays descriptive statistics at the subdistrict level from the PODES 2005 data, before the cash transfer was implemented. On average, a subdistrict consists of 17.2 villages and has a population of approximately 56,000. Most subdistricts are relatively rural, with on average 74% of villages classified as rural and 56% of the population working as farmers. Thus, agricultural productivity shocks are likely to affect large parts of the population. The randomized controlled trial (RCT) sample is more rural than the average, but otherwise is similar to non-RCT subdistricts.
We exploit baseline data from the 2005 census to characterize the correlates of suicides. We find a strong economic gradient in suicide rates. Subdistricts in districts with a 10% larger share of the households below the poverty line have, on average, a 0.142 higher suicide rate per 100,000 people (see column 1 of table A.1 in the online appendix). The same pattern is apparent when we consider per capita expenditures at the district level. The share of farmers at the subdistrict level is strongly positively correlated with suicide rates. The share of farmers at the subdistrict level remains significantly correlated with suicide rates after controlling for local crime rates, health, education, and social institutions.
13 Table A .1 also reveals that crime per capita is weakly positively related to suicide incidence, but that social organizations per capita and educational institutions per capita are not correlated with suicide rates. 14 Finally, we observe an increase in the occurrence of any suicide in subdistricts over time. The incidence of at least one suicide at the subdistrict level increased from 21% in 2000 to 45% in 2005 and 52% in 2011 and 2014. 15 13 Since the share of farmer variable is available at the subdistrict level, this may explain why it remains statistically significant, while per capita expenditure and fraction poor, which are measured at the district level, become statistically insignificant.
14 We find that health institutions per capita are positively correlated with suicide rates, consistent with the government's targeting health care provisions to needier subdistricts. 15 The increase in reported suicides between 2000 and 2005 could be the result of shifting norms around suicides, potentially affecting the willingness of village chiefs to report suicides. However, such a shift in norms is unlikely to affect the direction and magnitude of our treatment effects estimates. For our preferred specification, we rely on data from 2005 to 2014, directly avoiding the influence of potential underreporting in 2000 and 2003. Furthermore, even when we include the 2000 and 2003 census waves, the treatment effect point estimate hardly changes, suggesting a limited role of this underreporting. Finally, a shift of norms could affect the direction of the treatment effect only if it occurred differentially in subdistricts with and without the cash transfer program and in subdistricts with and without agricultural productivity shocks. Comparing other measures of suicides over time is complicated by changing survey questions and changes in the number of villages per subdistrict. 
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III. Main Results
In this section, we first present evidence from the difference-in-differences approach using the nationwide rollout of the cash transfer program. We then show results of an RCT of the same program. Thereafter, we examine the dynamics of treatment effects, and assess the robustness of our findings. Finally, we study how agricultural productivity shocks affect suicide rates and examine how they interact with the rollout of the cash transfer program.
A. Nationwide Program Rollout
We provide evidence that the PKH conditional cash transfer program substantially decreased the suicide rate using a difference-in-differences approach exploiting the nationwide rollout of the program. For our main specification, we use suicide data from the census of villages from 2005, 2011, and 2014, but we also employ data from 2000 and 2003 to assess robustness and pretrends. Our dependent variable is the number of suicides per 100,000 individuals (y st ) in subdistrict s and at time t.
To estimate treatment effects, we include subdistrict fixed effects (α s ), time fixed effects (φ t ), and a treatment indicator, Treat st , taking a value of 1 when a subdistrict started receiving the program. 16 This means that we effectively exploit differences in the timing of the receipt of the cash transfer program at the subdistrict level to estimate treatment effects. In particular, we use two stages of the rollout as identifying variation to estimate treatment effects: the first stage of subdistricts that received the treatment from 2007 to 2011 and the second stage of subdistricts that received the treatment in 2012 and 2013. We use all subdistricts that had not received the cash transfer program in a given census wave as controls. Although the identifying variation is at the subdistrict level, we cluster standard errors at the district level, as the rollout of the program was correlated at the district level. We estimate all of our main specifications with OLS and employ The table displays the difference-in-differences estimate of the effect of the conditional cash transfer program on the suicide rate. All specifications include year and subdistrict fixed effects. Estimates are weighted using the 2005 population size unless otherwise noted. Standard errors are clustered at the district level unless otherwise noted. Column 2 reports standard errors clustered at the subdistrict level. Column 3 excludes the RCT sample (which we employ in table 3). Column 4 includes all pretreatment periods. Column 5 further includes subdistrict time trends. Column 6 does not use 2005 population weights to estimate treatment effects. The definition of the suicide rate per 100,000 people changes slightly over time. In 2014, it is defined as the number of suicides and suicide attempts per 100,000. In 2011, it is defined as the number of suicides per 100,000. From 2000 to 2005, the suicide rate is defined as the number of villages in a given subdistrict with at least one suicide per 100,000. * p < 0.10, * * p < 0.05, and * * * p < 0.01.
a (11 & 14) refers to years of treatment.
population weights from 2005. 17 Our specification of interest is
Our main coefficient of interest is δ 1 , which provides us with the treatment effect for the subdistricts that had started receiving the program at the time of the data collection. Column 1 of table 2 shows that receiving the cash transfer program of on average $22.45 per year reduces the number of suicides per 100,000 inhabitants by 0.36. This corresponds to a reduction by approximately 18% relative to the control mean in 2011 and 2014. Our estimates remain economically and statistically significant when (a) clustering errors at the subdistrict level (column 2) and (b) excluding the sample of subdistricts with randomized treatment assignment employed in section IIIB (column 3), including all pretreatment periods (column 4) and including subdistrict-specific time trends (column 5). Column 6 displays the treatment effects that give equal weight to the subdistricts regardless of their population size in 2005. This reveals an estimate of −0.591 suicides per 100,000 people, suggesting that the suicide reductions are larger in subdistricts with smaller population sizes.
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A key assumption underlying the difference-in-differences approach is that treatment and control subdistricts are on parallel trends. Figure 1 provides evidence supportive of the common trend assumption.
19 It displays pretrends relative to 17 We use population weights since the welfare-relevant metric of interest is change in the overall Indonesian suicide rate, not the average subdistrict suicide rate. Furthermore, the suicide rate is measured with less error in larger subdistricts, which increases the precision of our estimates.
18 Our results are also robust to using district fixed effects instead of subdistrict fixed effects, controlling for district trends, including controls in a specification without subdistrict fixed effects, and allowing for differential trends by baseline covariates (table A.9). 19 We also provide further results consistent with parallel trends. Figure  A .1 displays the evolution of mean suicide rates over time. Table A .3 shows that pretrends are uncorrelated with timing of entry (column 1) and that the level of the suicide rate in the period before a subdistrict received the program does not drive the treatment effects (column 2).
the timing of the introduction of the conditional cash transfer program by treatment wave. Differences in the first period before the treatment are normalized to 0. The displayed coefficients are the difference-in-differences treatment effect estimates using subdistricts that had not received the PKH program until 2013 as counterfactuals. Moreover, as shown, the effects remain both economically and statistically significant after controlling for subdistrict-specific trends. We find consistently large negative and significant effects across a series of specifications. While we have provided evidence in support of the parallel-trend assumption, there is no formal test of the validity of this identification assumption.
B. Randomized Controlled Trial
In this section, we use the subdistricts in which the treatment was randomly assigned to test whether the experimental treatment effect estimates are in line with the nonexperimental rollout analysis from the previous section.
Balance. As a first step, we test whether the treatment and control group are balanced in terms of observables. Let T s denote the PKH program's original allocation, where T s = 1 if the subdistrict was randomly assigned to receive the program and T s = 0 otherwise. We consider whether baseline balance holds for the original treatment assignment by comparing means and clustering standard errors at the subdistrict level. In table A.2, we provide evidence of baseline balance on a set of observables. We cannot reject the null hypothesis of global balance (p = 0.57).
Results. We estimate treatment effects using the randomized assignment of the cash transfer program, clustering standard errors at the subdistrict level, and weighting observations by population size in 2005. 20 Despite the randomization of 20 We do not use the 2014 census in this section. While contamination of the randomization was quite low in 2011 (with 10% of subdistricts having
THE REVIEW OF ECONOMICS AND STATISTICS FIGURE 1.-EVENT-STUDY: ROLLOUT OF CONDITIONAL CASH TRANSFER PROGRAM
The figure displays treatment effects relative to the timing of the introduction of the conditional cash transfer program by treatment wave. The differences in the first period before the treatment are normalized to 0. The displayed coefficients are the difference-in-differences treatment effect estimates relative to subdistricts that had not received the treatment until 2013. All standard errors are clustered at the district level. The vertical red line indicates the program start. The definition of the suicide rate per 100,000 people changes slightly over time. In 2014, it is defined as the number of suicides and suicide attempts per 100,000. In 2011, it is defined as the number of suicides per 100,000. From 2000 to 2005, the suicide rate is defined as the number of villages in a given subdistrict with at least one suicide per 100,000. The vertical line indicates the program start. The table displays the results of the RCT experiment. The suicide rate is defined as explained in table 2. Column 1 reports an ANCOVA specification using the 2011 suicide rates as the outcomes and controlling for the 2005 suicide rate. Column 2 displays the treatment effect estimate of a postcomparison of treated and control subdistricts. Columns 3 to 6 report difference-in-differences estimates of the treatment effect and control for both subdistrict and time fixed effects. Standard errors are clustered at the subdistrict level unless otherwise noted. In column 3, we report the baseline difference-in-differences specification using data from 2005 and 2011. Column 4 reports standard errors clustered at the district level. Column 5 includes data from the 2003 and 2000 census waves. Column 6 further includes subdistrict-specific time trends on top of subdistrict and time fixed effects. Column 7 shows the ANCOVA specification from column 1 without population weights. * p < 0.10, * * p < 0.05, and * * * p < 0.01. cash transfers at the subdistrict level, we find some evidence that treated subdistricts were on an upward trend compared to control subdistricts (figure A.4) and some gap in the suicide rate before the program was launched (table A.2). As a result of the common trend violation and the slight baseline imbalance, difference-in-differences estimators might be upward biased and a more conservative way of evaluating treatment effects is to employ an ANCOVA and a postestimator.
The ANCOVA specification in column 1 of table 3 shows that subdistricts randomly assigned to receive the same conan actual treatment status differing from the randomly assigned one), the contamination of the program strongly increased over time. By 2014, 30% of control subdistricts received the program. Moreover, the cash transfer ended in 2012 and 2013 so that only a subset of subdistricts was still receiving ditional cash transfer program as in section IIIA have, on average, a 0.337 lower suicide rate (about 19% of the control mean in 2011). Comparing mean suicide rates between treatment and control subdistricts in 2011 also yields an insignificant average decrease of 0.258 suicides per 100,000 (column 2). While the magnitudes of the effects are economically meaningful and of very similar size to the rollout estimates, they are statistically insignificant. We attribute this lack of significance to low statistical power. 21 the program during the relevant period from PODES 2014. We discuss the long-run effects of the PKH program in section IIIC. 21 Ex-post power calculations show that we had 80% power to detect a 0.770 effect size at the 5% level with the ANCOVA specification. 
-DYNAMICS OF TREATMENT EFFECTS
The figure displays the treatment effects on the suicide rate relative to the year of introduction of the conditional cash transfer program. The suicide rate is defined as in figure 1. To estimate the coefficient for each year, we use different subsamples of subdistricts. Treated subdistricts in a given period t are defined as having received the cash transfer program exactly t before (or after) the census (e.g., to estimate the effect in year 1, we use observations from the 2011 census subdistricts that received PKH in 2010 and observations of the 2014 census of subdistricts first receiving the PKH in 2013). For t ≥ 0, control subdistricts are defined as subdistricts that had not received the treatment at the time of census. For t < 0, control subdistricts are defined as not having received the treatment t years after the census. Coefficients are obtained conditional on year and subdistrict fixed effects. Standard errors are clustered at the district level. The vertical line indicates the program start. Differences from two years before the treatment are normalized to 0.
We also estimate the effect of the RCT using differencein-differences specifications and find mostly significant negative treatment effects (columns 3 to 6 of table 3) confirming that the cash transfer program reduced suicides. However, given the pretrend violation and slight baseline imbalance, the effect sizes of the ANCOVA and postestimator are more credible. The results of the RCT are in line with the rollout results. The key difference between the two pieces of evidence is that the results from the rollout are much more precisely estimated as they are based on a ten-times-larger sample size than the estimates from the RCT.
C. Dynamics of Treatment Effects
In this section, we show that the cash transfer program had persistent treatment effects throughout the six-year duration of the program. To do so, we plot the evolution of the estimated treatment effect of the PKH program on suicide rates over time (see figure 2) . To estimate the plotted coefficients, we exploit the fact that the census data collection occurred at different points in time relative to the beginning of the treatment for different subdistricts. This means that each point estimate is obtained by comparing a different sample of treatment and control subdistricts. 22 Treated subdistricts in a given period t are defined as having received the cash transfer pro- 22 We do observe some treated subdistricts at two different points in time, which allows us to directly compare treatment effects over time (table A.16 ). The treatment effects for the subsample of treated subdistricts we observe twice are in line with the results from the overall sample. gram exactly t before (or after) the census. For t ≥ 0, control subdistricts are defined as subdistricts that had not received the treatment at the time of the census. For t < 0, control subdistricts are defined as not having received the treatment t years after the census. This also leads to differences in sample size and precision in the estimation of treatment effects, as apparent by variation in the width of confidence intervals.
A clear temporal pattern emerges from figure 2. Similar to the rollout analysis, there are no detectable differences between treatment and control subdistricts in the years prior to receiving the cash transfer program. However, starting in the year subdistricts first receive the treatment cash transfer program, the suicide rate declines by about −0.3 in line with the aggregate analysis. The difference in the suicide rate persists throughout the six-year duration of the cash transfer program without any obvious changes in the effect size. 23 The treatment effect also persists into year 7 after the treatment, potentially suggesting a persistence beyond the receipt of the program. However, the periods are defined in calendar years so that we cannot rule out that persistence is driven by subdistricts that started receiving the program in late 2007 still receiving the program at the time of the census data collection in early 2014.
These findings also imply that the duration of exposure to the treatment does not affect the estimated effects of the program. To more formally test this, we run a regression in which we include a treatment indicator as well as a variable on the number of years of treatment that the subdistrict received. Duration of receipt is not significantly related to suicide rates and barely affects the coefficient on whether a given subdistrict received the program (table A.18). We find comparable effect sizes for short-run and medium-run effects of the program. This finding is inconsistent with a model of reference dependence over past income levels, which predicts declining effects on suicides as soon as people's reference point adjusts to the new income level.
D. Robustness: Outcome Definitions
One concern with our analysis could be that the definitions of the suicide rate change over time. We provide three pieces of evidence that demonstrate the robustness of our results to using less rich but time-invariant measures of subdistrict suicides.
First, we employ a measure of the suicide rate using the Poisson extrapolation described in section IIC. Using this extrapolated suicide rate as the outcome for all years, we see the same treatment effect patterns with similar effect sizes (columns 1 to 5 of table A.4 and figures A.6 and A.7). Second, we use a version of the suicide rate based on the number of villages in a given subdistrict that report at least one suicide. This is effectively a truncated version of our main outcome variable. Our treatment effect estimates with this outcome definition remain largely unchanged (columns 6 to 10 of table A.4). Third, we employ a binary variable indicating whether any suicide occurred in a given subdistrict-year. The treatment effects are qualitatively similar to our main specification (columns 11 to 15 of table A.4). Our preferred specification implies that receiving the cash transfer reduces the likelihood of at least one suicide by 6 percentage points, or 12%. Thus, it seems that changes in the survey structure over time do not affect our results.
Another concern could be that the cash transfer program affects migration patterns and thereby shapes our treatment effect estimates. To test whether these potential changes in migration affect our results, we estimate treatment effects on two further outcomes not subject to this bias. The first one is the suicide rate per 100,000 inhabitants using the 2005 population for all years. This definition of the suicide rate is unaffected by changes in migration induced by the cash transfer. We find that with this measure, treatment effects on the suicide rate are still highly significant (columns 1 to 5 of table A.5). The second alternative outcome variable is the number of suicides. 24 Again, the treatment effect patterns remain largely unchanged. The point estimate of our preferred specification indicates that the cash transfer program decreased the number of suicides per subdistrict by 0.2 (column 11 of table A.5). This set of results suggests that changes in migration do not drive our main results.
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E. Agricultural Productivity Shocks and Suicides
The evidence from previous sections shows that a positive economic shock, namely, the receipt of a conditional cash transfer, can lower suicide rates. In this section, we examine whether agricultural productivity shocks, as measured by rainfall, also affect suicide rates.
Advantages of rainfall analysis. The rainfall analysis has at least two advantages compared to the analysis of the cash transfer program: First, it enables us to examine whether positive and negative income shocks have symmetric effects on the incidence of suicide. Second, it allows us to retrieve estimates with no concerns regarding differential social desirability bias between the treatment and the control group.
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Data. Our empirical strategy relies on the following two facts. First, the agricultural sector in Indonesia is to a large extent governed by seasonal monsoon rainfall. Second, Indonesian rainfall exhibits substantial variability within a given year across subdistricts, as well as within subdistricts over time. To examine the causal effect of agricultural productivity shocks, we leverage the ERA-Interim Reanalysis data set, which provides precipitation data from 1979 to 2016 on a 0.25 × 0.25 degree resolution (roughly a 27.5× 27.5 kilometer grid at the equator). We define rainfall at the subdistrict level as the weighted average rainfall at the five grid points closest to the geometric center of the subdistrict. 27 Each grid point is weighted with the inverse of the squared distances to the subdistrict center. Reanalysis data are based on a mix of real weather observations (station and satellite data) and an atmospheric climate model. The main advantage of reanalysis data is the homogeneous data quality across time and space, which alleviates the concern of endogenous placement of weather stations. The rainfall data are matched to the 2000 subdistrict boundaries. We use suicide data from the 2000, 2003, 2005, 2011 , and 2014 waves of the Indonesian village census. As before, our main outcome variable of interest, y st , is the suicide rate in a given subdistrict, s, at time t.
Specification and results. We follow Maccini and Yang (2009) and calculate rainfall in a particular year by focusing on rainfall in agricultural seasons (rather than in calendar years). As in Maccini and Yang (2009) we define rainfall, The table displays the impact of rainfall on the suicide rate. The suicide rate is defined as explained in table 2. Odd columns report the impact of standardized rainfall on suicides. Even columns include the treatment variable from the conditional cash transfer rollout and the interaction with rainfall. All specifications include subdistrict and year fixed effects. Columns 3 and 4 control for subdistrict time trends. Columns 5 and 6 include the first, second and third lag of rainfall. Parentheses report Conley (1999) standard errors, allowing for arbitrary time correlation and two-dimensional spatial correlation within a 100 km radius of the subdistrict centroid (used for stars). Standard errors clustered at the district level are in square brackets. * p < 0.10, * * p < 0.05, and * * * p < 0.01.
zrain st , as the normalized deviation of rainfall from the longterm mean within a given subdistrict. 28 This measure of rainfall has been shown to significantly and strongly predict rice output (Levine & Yang, 2014) . In all of our specifications, we control for subdistrict-level fixed effects, α s , as well as time fixed effects, φ t . As rainfall is heavily spatially correlated, we report Conley (1999) standard errors allowing for arbitrary spatial and temporal correlation of error terms in a 100 kilometer, radius around the subdistrict center (we also report standard errors clustered at the district level). We estimate the following equation, using the 2005 population to weight the subdistrict observations to make the analysis comparable to the cash transfer estimates:
Table 4 provides evidence that higher rainfall significantly reduces suicides. In column 1, we show that increases in subdistrict rainfall by 1 standard deviation from the long-run subdistrict mean lowers the suicide rate by 0.08. In column 3, we include subdistrict trends to rule out the possibility that differential trends can explain our findings. Our results are virtually unchanged by the inclusion of trends and, if anything, become somewhat stronger.
29 Column 5 assesses the sensitivity of our estimates by also controlling for the first, second, and third lag of rainfall. This leaves our estimated coefficients largely unaffected. Our estimated coefficients in- 28 We use rainfall data from 1979 to 2016 to construct the subdistrictspecific leave-one-out long-run means and leave-one-out long-run standard deviations. As Indonesia is located around the equator, temperature is relatively constant and therefore does not have effects on agricultural yields (Kleemans & Magruder, 2018) . 29 We also estimate the impact of a linearly detrended (at the subdistrict level) measure of rainfall on the suicide rate (tables A.22 and A.23). The results are slightly weaker but qualitatively in line with the results from the main specification. crease further in both economic and statistical significance once we give equal weight to subdistricts, that is, once we do not weight by population size (see table A.19). Table A .20 tests whether the relationship between positive and negative rainfall shocks and the suicide rate is approximately symmetric. To do so we augment the above equation by two dummy variables: posshock st , taking a value of 1 for subdistricts experiencing a positive shock in rainfall (top onethird of the standardized rainfall distribution in our sample) and negshock st , taking a value of 1 for districts experiencing a negative shock in rainfall (0.33% of the standardized rainfall distribution in our sample). Then we estimate the following equation:
We find little evidence of asymmetric responses to shocks. While the absolute value of the point estimates for β 2 is slightly larger than the estimates of β 3 , we cannot reject that they are of equal size. In figure 3 , we nonparametrically assess the relationship between rainfall and suicide. To do so, we partial out time fixed effects, subdistrict fixed effects, and subdistrict trends from both suicide rates and the rainfall measure. Then we use the predicted residuals from these regressions to run local polynomial regressions between these residuals. Figure 3 highlights a strong, negative relationship between rainfall and the suicide rate, confirming our previous result that the responses to positive and negative rainfall shocks are fairly symmetric and that the overall relationship is approximately linear. However, at the top end of the rainfall distribution, we observe a slight flattening of the relationship consistent with a convex relationship between the suicide rate and income.
THE REVIEW OF ECONOMICS AND STATISTICS FIGURE 3.-AGRICULTURAL PRODUCTIVITY SHOCKS AND SUICIDES: LOCAL POLYNOMIAL REGRESSION
The figure displays a local polynomial regression of the residuals of the suicide rate and the residual of standardized rainfall using PODES 2000 PODES , 2003 PODES , 2005 PODES , 2011 PODES , and 2014 . Residuals are obtained from a regression with time and subdistrict fixed effects and subdistrict time trends. We employ population weights from 2005 in our estimations. We employ an Epanechnikov kernel with a bandwidth of 0.44. The top and bottom percentiles of the residual rainfall distribution are omitted because of concerns about biased estimates close to the limits (Li & Racine, 2006) . The suicide rate is defined as described in figure 1.
F. Cash Transfers and Agricultural Productivity Shocks
Do the cash transfers mitigate the adverse effects of agricultural productivity shocks on suicides? If economic hardship caused by negative economic shocks affects suicide rates, then we would expect cash transfers to more strongly reduce suicide rates in the face of negative economic shocks. We test whether there are significant interactions between receiving the cash transfer, Treat st , and rainfall, zrain st . We leverage the suicide data from 2000 to 2014 and estimate the following equation, reporting Conley standard errors and standard errors clustered at the district level (as in all other main specifications, we use population size from 2005 to weight the observations):
Our key coefficient of interest is γ 3 . Column 2 of table 4 reveals a significant interaction effect, consistent with the idea that cash transfers are more (less) effective at lowering suicides in years with lower (higher) agricultural productivity. Our estimates imply that cash transfers lower suicides by 0.3 suicides per 100,000 inhabitants in a year with subdistrict rainfall 1 standard deviation below its long-run mean, but only lower suicides by 0.1 suicides per 100,000 inhabitants in a year with subdistrict rainfall 1 standard deviation above its long-run mean. These effects become slightly smaller and statistically insignificant but remain economically meaningful once we control for subdistrict trends. This most likely reflects the limited power for studying interaction effects after controlling for subdistrict trends. The estimated effects of the interaction between the cash transfer and rainfall are much stronger in specifications that do not use population weighting (see table  A .19 ). This stems from the fact that rainfall more strongly affects incomes in more rural subdistricts with lower population size. We also analyze the effect of the cash transfer separately for positive and negative rainfall shocks in table A.21. While this analysis is limited by lower statistical power, the estimates suggest that the cash transfer program reduces the effects of both positive and negative agricultural productivity shocks symmetrically.
The observed heterogeneity in treatment effects suggests that social welfare programs can dampen the effects of negative and positive economic shocks. Put differently, the cash transfer program breaks the relationship between agricultural productivity shocks and suicides. 30 The finding of a positive interaction effect between rainfall and the receipt of the cash transfer suggests that the relationship between the suicide rate and income is convex, not linear or concave.
Further heterogeneity. Do other covariates predict heterogeneous responses to the cash transfer program? There is no statistically significant heterogeneity by any predetermined characteristics (fraction of farmers, fraction poor, per capita expenditure, per capita crimes, per capita social institutions, and per capita health institutions; see table A.27). However, our effective statistical power to detect statistical differences 30 The interaction result also suggests that the effects of the cash transfer are not driven by differential social desirability bias between the treatment and the control group. The table displays the impact of rainfall on monthly per capita household consumption and depression z-scores in the Indonesian Family Life Survey (IFLS). The sample is restricted to individuals tracked in all five waves of the IFLS. Columns 1 to 3 use a sample of individuals living in households with at least one member working in agriculture (self-employed without or with temporary workers, or as casual or family workers) in any of the five waves. Columns 4 to 6 use individuals from households without any agricultural worker. Consumption is measured in 2005 Indonesian rupiah. Depression scores are measured using the 10-item CES-D scale (Radloff, 1997) . All columns include individual and time fixed effects. Parentheses report Conley (1999) standard errors, allowing for arbitrary time correlation and spatial correlation within a 100 kilometer radius of the subdistrict centroid (used for asterisks). Standard errors clustered at the district level are in brackets. * p < 0.10, * * p < 0.05, and * * * p < 0.01. in treatment effects across groups is quite limited (see the minimum detectable effect sizes in table A.27).
IV. Mechanism
We next provide suggestive evidence in favor of depression as a channel through which economic circumstances could affect people's inclination to commit suicide. In particular, we show that economic shocks directly affect a measure of depression in line with the framework in section IIA. Finally, we examine the importance of several potential subdistrictlevel mediators.
A. Economic Shocks and Depression: Microevidence
To provide evidence that economic circumstances may affect people's inclination to commit suicide through changes in mental health, we use unique individual-level data on depression from the Indonesian Family Life Survey (IFLS). The IFLS waves 4 and 5 (in 2007 and 2014) administer a 10-question version of the CES-D depression scale (Radloff, 1997) . Moreover, we use rich data on household expenditure available for all five waves of the IFLS (the sample is restricted to individuals observed in all five IFLS waves).
As in section IIIE, we exploit agricultural productivity shocks to study the effects of economic circumstances. We assess the effects of rainfall, zrain st , on depression, depression ist , as measured by the CES-D score and monthly per capita household expenditure, exp ist , in levels and logs. Our objects of interest are households with at least one agricultural worker, the group of households whose income is most strongly dependent on rainfall. 31 We employ the same subdistrict-level rainfall measure as in section IIIE, and report both Conley standard errors and standard errors clustered at the district level. We also include individual-level fixed effects, α i , in our regression which allows us to control for time- 31 Households count as "working in agriculture" if any household member works in agriculture in self-employment (without permanent employees) or as a casual or family worker in any of the five IFLS waves. There is no sector information for IFLS Wave 1. We therefore use working "in self-employment without permanent employees" or working as "temporary worker" as proxies.
invariant, individual-specific unobservables. Specifically, we estimate the following equation:
(5) Table 5 shows that a 1 standard deviation increase in rainfall increases monthly per capita consumption of farmers by 40,000 rupiah (column 1), monthly log consumption by 6.9% (column 2), 32 and decreases depression by 0.12 standard deviations (column 3).
33 Columns 4 to 6 of table 5 also provide evidence that the rainfall shocks operate through an economic mechanism by showing that both depression and consumption of nonfarmers do not respond to rainfall shocks. This suggests that our estimated effects on depression do not operate through direct effects of weather on mental health. Indeed, the coefficients on the effects of rainfall on log consumption and mental health are statistically different between farmers and nonfarmers (p = 0.006 and p = 0.06, respectively).
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We also use the individual-level data to study heterogeneous effects of agricultural productivity shocks on depression. We find that depression scores of individuals with higher baseline expenditure are more strongly affected by rainfall shocks (table A.24 ). This suggests a convex relationship between depression and income and is consistent with the finding that cash transfers more strongly reduce suicides in the presence of negative agricultural productivity shocks. The effects are also significantly larger for women and below-median-age individuals.
Mediation analysis. What other factors could account for the effects of the cash transfer program on suicide rates? The cash transfer increased recipients' welfare by increasing their consumption and improving their health outcomes (World Bank, 2011) . Guided by this, we examine several potential subdistrict-level mediators, including local crime rates, health and education institutions, and social organizations, through which the cash transfer program could lower 32 A 6.9% increase over the median per capita consumption across all years corresponds to about 18,000 rupiahs or roughly $1.80 at 2005 prices. 33 We also find that individuals who received the PKH cash transfer by 2014 had higher depression scores in 2007 (0.14 standard deviation; see table A.25). 34 The difference in effects on consumption levels are marginally insignificant (p = 0.162). the incidence of suicides. We therefore include time-varying endogenous controls at the subdistrict level in our main specification of interest. These controls could have been affected by the cash transfer in systematic ways and therefore act as a channel through which our treatment effects operate. However, we find little evidence that any subdistrict-level institutions mediate our results. The treatment effect estimates hardly move when the potential mediators are included (table A.26) . This mediation analysis is limited by the fact that we have to rely on subdistrict-level mediators and points to the importance of individual-level mediators.
V. Interpreting Effect Sizes
The impact of cash transfers on suicides of cash transfer recipients is quantitatively very large if we assume no spillovers in suicides. Spillovers similar to those identified in previous work are consistent with moderately large direct effects. Implied direct per-dollar effects of income on suicides identified using rainfall are significantly smaller than those from cash transfers.
A. Cash Transfer Program
There are two main factors to consider when calculating the size of the cash transfer program on recipients. First, there is a strong economic gradient in the suicide rate. The correlation between the fraction of individuals classified as poor and the suicide rate is large and positive (see section A.2). A 10% higher share of the poor population is, on average, associated with a 0.14 higher suicide rate in 2005 (table A.1). A back-of-the-envelope calculation suggests that poor individuals are 2.24 times more likely to commit suicide than nonpoor households. 35 Second, there are likely two types of spillover effects on nontreated individuals. The first is that suicides are highly contagious (Hedström et al., 2008) . Moreover, the conditional cash transfer might have positive economic spillovers to households not receiving the PKH program (Angelucci & De Giorgi, 2009 ). Thus, we would expect that reducing suicides among PKH recipients may also decrease suicides among nonrecipients. Assuming no spillovers, our preferred treatment effect estimate (0.36 suicides per 100,000 people) implies that the suicide rate among the poor decreased by 89% of the implied mean suicide rate, or 3.6 suicides per 100,000. This effect size would imply that the suicide rate among PKH recipients who received the transfer is lower than the rate among nonrecipients after treatment. Therefore, it may be more reasonable to calculate the implied suicide rate reduction among PKH recipients assuming that the cash transfer equalized suicide rates between poor and nonpoor households. This yields an estimate of a direct treatment effect of 58.7% of the implied control group mean for PKH recipients, or 2.36 per 100,000, and an indirect effect of 0.12 for nonpoor individuals (4.9% of the direct treatment effect). Our estimated effect size of spillovers is modest compared to estimates from the literature on suicide contagion (Hedström et al., 2008) . We estimate that the program prevented about 1,065 suicides-one suicide for every $672,000 spent.
B. Agricultural Productivity Shocks
To estimate the per dollar effect size of agricultural productivity shocks, we use microdata from the Indonesian Family Life Survey. We show that a 1 standard deviation change in rainfall induces a 6.9% change in monthly per capita consumption for individuals in agricultural households (table 5) . This translates into a change of about $1.80 of monthly per capita consumption at the median consumption level. This is equivalent to a yearly change in per capita expenditure of $21.60 at 2005 prices per 1 standard deviation change, a similar magnitude as the annual cash transfer amount. We use this measure as our preferred dollar value to deal with outliers in the consumption data, which might strongly influence the level estimates. Assuming no spillovers to nonfarmers, our estimates suggest that an increase in annual per capita expenditure of $21.60 decreases the suicide rate by 7.4% of the implied mean suicide rate for farmers across all periods, or 0.14 per 100,000 farmers.
C. Effect Size Comparison
Next, we compare the per dollar impact of the cash transfer program and the agricultural productivity shocks. This comparison requires strong assumptions, such as the baseline suicide rates of different groups of people. The implied effect sizes in terms of percentage changes in the suicide rate for a $10.00 change in income or consumption (assuming no spillovers) for the cash transfer program are roughly 12 times larger than of those of rainfall shocks (25 times larger in absolute terms of the suicide rate). Extrapolating linearly, we find that an increase in the annual per capita income or consumption by $10.00 decreased the suicide rate of poor individuals and farmers by 39.64% (1.61 suicides) or 3.34% (0.06 suicides), respectively. We can reject the hypothesis of equality of the implied direct effect of the cash transfer and the rainfall shocks in dollar terms (p < 0.01). This finding implies that the income shock targeted at initially poorer individuals was more effective and is therefore consistent with a convex relationship between the suicide rate and income.
The larger per dollar impact of the cash transfer program compared to agricultural productivity shocks of the same value is in line with the predictions outlined in section IIA. There are several reasons why the cash transfer could have larger effects. First, the six-year duration of the program substantially decreases uncertainty about future income streams. Second, it is possible that program recipients expected that the cash transfer might continue after the initial six-year period, which would substantially increase the expected net present value of the program. Third, the conditionalities of the cash transfer may have an additional effect on mental health as they may induce more social interactions and may relieve stress related to the children. Fourth, individuals classified as poor have higher implied mean suicide rates than farmers. Thus, the cash transfer program targeted a high-risk population and therefore likely had a larger impact. Fifth, we assume that all farmers are affected equally by rainfall, but there is a large degree of heterogeneity in how rainfall affects harvest depending, for example, on the type of crop. Sixth, it is possible that the cash transfers have a direct psychological effect. They may also act as a signal that the government may be willing to offer insurance from bad outcomes more generally, thereby shifting recipients' economic outlook.
VI. Conclusion
We establish an important economic dimension in suicides. Using the nationwide rollout of a conditional cash transfer program and a randomized experiment of the same program, we show that the program decreased suicides by approximately 0.36 per 100,000 inhabitants. We also show that agricultural productivity shocks, proxied by rainfall, significantly affect suicide rates. A 1 standard deviation increase in rainfall lowers the number of suicides per 100,000 inhabitants by approximately 0.08. Moreover, we establish that cash transfers lower suicides most effectively in subdistricts experiencing negative agricultural productivity shocks. This supports the idea that social welfare programs can mitigate the adverse effects of negative economic shocks on mental health. Our evidence points to an important role of government policies in alleviating the consequences of poverty on mental health.
Using microdata from the Indonesian Family Life Panel, we show that economic shocks may affect people's inclination to commit suicide through mental health. However, understanding the exact mechanisms through which economic shocks ignite suicidal behavior leaves ample scope for future research. We believe that there are several fruitful avenues for future research. First, we need better microdata on how economic circumstances affect mental health-for example, through elevated stress levels or the formation of economic beliefs and preferences. Second, more research should be carried out to understand which combination of economic and psychological interventions is best suited to increase mental health and prevent suicides. Third, we need a better understanding of which populations should be targeted to increase mental health and lower suicide rates most cost-effectively.
